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Abstract

Background: Eating disorders among adolescents are an ongoing public health concern. Sustainable health

promotion programmes require a thorough understanding of the social context in which minors engage. Initial

studies show that young people make extensive use of social networks in order to exchange experiences and

gather information. During this process their (buying) behaviour is significantly affected by so-called influencers.

Methods: The exploratory research studies non-campaign driven health communication on dieting and exercise by

influencers in social networks with a focus on content, techniques and visible impact. In a mixed methods approach,

we initially analysed 1000 posts from influencers on Instagram quantitatively. Subsequently we conducted an in-depth

content analysis of 9 extreme and 27 typical communication threads.

Results: Influencers gain the trust and friendship of their followers by designing body-shape focused visual content

and targeted communication techniques. They identify and define diet and exercise as factors to be controlled for

body perfection. By consuming dietary supplements and wearing tight-fitting branded sportswear, influencers promise

a simplified way of optimizing one’s appearance as the key to happiness. Direct and surreptitious advertising of

industry-specific products constitutes the communicative focus. At the same time, minors identify with the roles and

ideals demonstrated by influencers and their needs are satisfied on several different levels. This creates a relationship of

dependency between influencers and their followers.

Conclusions: The dynamics in the field of health communication by influencers on social networks will

become increasingly important in the coming years. This is largely due to the targeted demand on the part

of (mainly) underage users and the high attractiveness of influencer marketing on the part of companies.

Influencers suggest a dependence on happiness, well-being, health and beauty. Only those who create a

body shaped through control and discipline are healthy and beautiful - and can be happy. The indirectly

communicated conclusions, which can be considered as extremely critical, illustrate the need for action in

order to protect and positively accompany young people in their psychological and physical development.

The shift of authority figures within Generation Z, as well as identified communication techniques, can be

considered and may be harnessed by targeted, group-oriented campaign designs.

Keywords: Instagram, Public health, Social media, Health communication, Influencer, Eating disorder, Prevention,

Fitspiration

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: Katharina.Pilgrim@uni-wh.de

Chair of Management and Innovation in Health Care, Witten/Herdecke

University, Witten, Germany

Pilgrim and Bohnet-Joschko BMC Public Health         (2019) 19:1054 

https://doi.org/10.1186/s12889-019-7387-8

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-019-7387-8&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:Katharina.Pilgrim@uni-wh.de


Background
Numerous studies have confirmed unhealthy individual

dietary habits and lack of exercise as risk factors for the

development of certain chronic diseases [1–3]. Since ha-

bitual unhealthy behaviours during childhood and adoles-

cence are often carried into adulthood, the high rate of

morbid over- or underweight minors continues to be a

public health concern [4]. The number of overweight or

obese young children increased from 32 million globally

in 1990 to 41 million in 2016 [5]. If current trends con-

tinue that number will reach 70 million by 2025 [5]. The

consequences of morbid obesity during childhood and

adolescence include an increased risk of high blood pres-

sure as well as glucose metabolism disorders [2]. In

Germany, 15.4% of all girls and boys aged between 3 and

17 are overweight [6]. At the same time, 20% of 11- to 17-

year-olds have an eating disorder with boys and girls af-

fected comparably [6]. Being underweight as a result of

unhealthy eating habits in adolescence, can lead to mul-

tiple, sometimes irreversible, physical conditions such as

osteoporosis, atherosclerosis or even death [1].

An understanding of children’s behavioural and com-

munication patterns is essential for the efficient preven-

tion of obese and morbidly underweight children and

adolescents, as well as the emergence of related diseases

[7]. Identifying existing channels for collecting, sharing

and exchanging information is the key to success in

implementing sustainable health promotion measures

[8]. Campaigns are more likely to change attitudes if

they understand the target audience and tailor messages

to specific target audience characteristics [9]. In order to

reach young adults, online interventions play an increas-

ingly important role in the design of health campaigns

[10]. Online relationships developed through social net-

works can strengthen behavioural norms and establish

common interests and trust [4]. International research

indicates that children and adolescents are most likely to

access and engage with health information online

through popular social networking websites [11]. A na-

tional panel (Germany) indicated that the vast majority

(85%) of 12- to 17-year-olds spend almost 3 hrs (166

min) per day on social networks [12]. In this context, so-

called influencers, individuals who influence an excep-

tionally large number of their peers, form standards of

orientation [13, 14]. Currently more than one-third of

14- to 17-year-olds are deliberately looking for products

and services on influencer’s accounts [14]. Instagram has

established itself as the most important social network

for influencers as it enables the most effective inter-

action with their own network and is the best channel

for paid collaboration [15]. The network has been grow-

ing disproportionately fast since its launch in 2010, espe-

cially in Germany [16]. In October 2016, Instagram had

approximately 6.7 million registered users but by August

2017 their user numbers had jumped to 15 million. This

corresponds to a growth rate of 124% over a 9 month

period [17]. Referring to demographic user data in

Germany, 8.5 million Instagram users are between the

ages of 13 and 24 [18]. Looking at the 2015 population

of 10 million 13- to 25-year-olds in Germany, more than

85% of German youths use Instagram, with the trend ris-

ing [19].

The study aims to contribute to a better understanding

of the health-related communication characteristics of

influencers in social networks. Our goal is to provide ac-

cess to a form of health communication at the interface

between health promotion and brand communication

that has hardly been considered by researchers so far.

Content communicated by influencers and communica-

tion techniques used, as well as the propagated body

image and the role of health were analysed. In addition,

we gathered, evaluated and classified digital responses to

content communicated by influencers in order to better

understand the changing communication behaviour of

young people regarding health-related issues.

Methods

This study used a non-experimental cross-sectional re-

search design. We applied a mixed methods approach.

The sequential two-phase design begins with a quantita-

tive study, followed by a qualitative one [20, 21]. The

qualitative sample depends on the findings of the quanti-

tative analysis [22]. The integration of both studies takes

place at several stages (data collection, analysis and in-

terpretation) [22]. The entire design is determined by an

explicit theoretical perspective of relevant communica-

tion models [23–25], theories of behavioural change

[26–28] and theories of influence [29–32]. For this re-

search study we used quantitative content analysis as

well as summarising qualitative content analysis.

Materials

The research area covers contents of the computer-aided

social network Instagram. The starting point of the ana-

lysed material, which is available in digital form as a

character string (letters, numbers, special characters,

emoticons, etc.), is information encoded by binary char-

acters (bits) [33]. Due to the increasing use by and spe-

cial importance of Instagram to young people, we chose

to use this social network as the subject of this study.

The audio-visual microblog is an Internet-based applica-

tion that supports networking, communication between

users and the creation and publication of user-generated

content [34]. The research area comprises only second-

ary data (publicly accessible communication threads

with the starting point in a picture with caption), which

is why an ethics proposal can be waived. We omitted au-

tomated computer-aided analysis for both quantitative
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and qualitative analysis. In the context of a non-auto-

mated analysis, we were able to access the online digital

research database InfluencerDB. InfluencerDB uses the of-

ficial Instagram Application Programming Interface (API)

and includes every Instagram account with at least 15.000

followers worldwide [35]. Via a premium account we were

able to access this dynamic database for research. This in-

cluded an individually defined search as well as a measure-

ment of the search results on an ordinal scale, for example

according to the total number of followers.

Sample

In May 2018, we ranked the accounts that publish posts

in German according to the total number of followers,

excluding brand and company profiles.

For the sample definition, relevant accounts communi-

cating on nutrition and exercise needed to be identified.

In order to generate a sense of the wording used on

Instagram in this context, the research team examined

the 100 most frequently used hashtags worldwide [36].

We identified the following hashtags as being relevant

and employed them as keywords for searching in ac-

count names and profile descriptions:

gym, fit, fitness, sport, nutrition, train, food.

Accounts were screened manually.

The sample for the qualitative content analysis was

comprised of the top 50 accounts of individuals (by total

number of followers) who publish information in Ger-

man and whose account name or description contains

one of the defined keywords. The 50th account selected

had a count of 100.000 followers. In context of influen-

cer-marketing, accounts with less than 100.000 followers

are categorized as micro-influencers. Since our research

aims to derive results for the most influential accounts

(regarding follower counts) we chose all relevant

accounts with 100.000 followers and more. The sample

consisted of 8 male and 42 female influencers regarded

by the defined screening criteria.

The last 20 posts within each account, showing either

food or sportswear, made up the final sample.

(n = 1000). In order to assure the up-to-dateness of the

data as quality criteria, the selection of newest posts is

suitable for our research. The included postings, with

the defined characteristics, were posted over different

total periods from 5 to 40 weeks, eliminating the selec-

tion of newest posts as a source of bias. Figure 1 shows

a flow chart of the quantitative sample selection.

We coded 38 items for content analysis. An additional

pdf file shows this in more detail (see Additional file 1).

In a next step, the codebook was subdivided into three

analysis levels: content, techniques and effects. Using

Microsoft Excel and the Statistical Package for the Social

Sciences (SPSS) software, quantitative results in the form

of frequencies, partial frequencies and correlations were

generated.

Based on the frequencies, we selected cases for quali-

tative content analysis. A case was defined as a caption

being the starting point of the digital interaction be-

tween influencer and followers, as well as any comments

made by followers on the caption or content of the pic-

ture shared. The sample size was not determined by a

quota but rather it was based on theoretical saturation.

The final 27 cases split up in to 18 extreme and 9 typical

cases based on the results of the qualitative analysis [37].

For example, one of the items in the quantitative code-

book counted the types of food displayed in one picture.

If you rank all types of food identified from being dis-

played least often to most often, processed food was dis-

played most and was therefore defined a case

(maximum) in the qualitative sampling plan. Tables 1

and 2 summarise the selected features and their

attributes.

Fig. 1 Flow chart of quantitative sample selection
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We interpreted the research material obtained from

scientific document analysis qualitatively using the

MAXQDA software to gain a deeper understanding

of the communicated contents, the propagated body

image and the communication techniques used.

Digital responses by third parties (their followers)

were examined and classified in detail. In addition,

we have analysed the role of health in the context of

communicated content concerning diet and exercise.

We abstained from illustrative quotes as the analysed

content is in German, mostly “textspeak” and with

liberal use of emoticons.

User-generated content on Instagram is classified as

a narrative, visual and non-research-generated docu-

ment and can therefore be used as a source of infor-

mation in the context of archive research.

Reflecting analysis techniques in the field of qualita-

tive social research, the qualitative content analysis

according to Mayring was chosen. The process model

according to Mayring is designed to simplify the

starting material [38] and is therefore suitable for the

large amount (8.089 comments) of material available

within the scope of this research study. The aim is to

work out the meanings of the selected communica-

tion strands in nine stages by means of a data-con-

trolled, step-by-step coding. The individual case turns

into a collection of characteristic features. The aim of

the summary as an analytical technique is the system-

atic reduction of qualitative data sets to main con-

tents, with abstraction creating a manageable corpus

of data that still maps the basic material [39].

Results
Based on theoretical models and the current state of re-

search, the analyses carried out show the special import-

ance of influencers in Germany when it comes to

health-related topics such as nutrition and exercise.

From a public health perspective, influencers pursue

non-campaign-driven health communication. At a rate

of 84%, it is predominantly female influencers who com-

municate about diet, nutrition and physical activity.

Regimented food intake and strict exercise routines are

understood and used as means to achieve and/or main-

tain a clearly defined body image.

Communicated content

The focus on fitness, bodybuilding and strength training

(or ‘fitspiration’) is clearly illustrated by the staging of

the pictures and by large parts of the captions. Influen-

cers present themselves in a gym or provide insight into

their past and/or future workout plans. This usually in-

cludes training as an essential part of their routine. Fit-

ness and strength training goals are strongly linked to

the desire for muscle building and fat reduction, which

contribute to a visual and actively controllable shaping

of the perceived body image. The presentation of

achieved physical goals on the basis of outlined ideals is

also strikingly staged. The influencers themselves,

dressed in advertised close-fitting sportswear, are the

focus of the shared images. Moreover, at this point we

cannot trace whether subsequent digital image editing

artificially altered the body image. Both pictures and

captions suggest a fiction of external perfectionism.

Table 1 Quantitative content analysis data on a cardinal scale, creating cases 1 to 15 for qualitative content analysis

Cases for qualitative content analysis

Typical Extreme

Feature of the quantitative content analysis Average Minimum Maximum

Like-rate (1) 4.1% (2) 0.24% (3) 23%

Comment-rate (4) 0.1% (5) 0.0016% (6) 2.5%

Number of hashtags (7) 6 (8) 0 (9) 30

Number of displayed naked body parts (10) 2 (11) 0 (12) 5

Number of integrated brands (13) 1 (14) 0 (15) 6

Table 2 Quantitative content analysis data on an ordinal scale, creating cases 16 to 27 for qualitative content analysis

Feature Cases

Typical Minimum Maximum

Types of displayed food by frequency (16) Food supplements (17) Unprocessed (18) Processed

Types of displayed naked body parts by frequency (19) Chest (20) Bottom (21) Arm

Segments of integrated brands on the subject of diet by frequency (22) Spices (23) Chocolate (24) Food supplements

Segments of integrated brands on the subject of exercise by frequency (25) Gym (26) Personal Training (27) Sportswear
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Regardless of the season and the topic communicated,

influencers propagate a standardized body image: al-

most 90% of the analysed contributions show influen-

cers with at least one exposed body part. The

exposure of arms, legs, back, chest, abdomen or but-

tocks serves the depiction of the ideal body shape.

Active body shaping is focused on targeted muscle

building and is also seen as a status symbol. Nearly

90% of the posts with exposed skin show pronounced

musculature in the arm area and two-thirds show

body core musculature.

At the same time, muscle growth is only visible with a

low percentage of body fat thanks to a controlled and

optimized diet and daily strength training. This creates a

visible, three-dimensional surface relief that supports a

measurable shaping of the body. Fitness success is not

measured by physical performance, but exclusively by

visual appearance.

In this context, the business models of influencers play

a special role: 71% of the data examined show at least

one brand. 88% of the brands illustrated relate to diet

and exercise. In addition, 90% are mentioned by name

and directly linked. Brands assigned to the nutrition div-

ision can be divided into 15 segments, with food supple-

ments being the most advertised segment (75%). At 80%,

the sportswear segment has the largest share in connec-

tion with exercise. Concurrently, only half of all contri-

butions with integrated trademarks are labelled as

advertising.

Communication techniques

We were able to identify three categories of communication

goals that had to be clearly distinguished from each other.

On the one hand, influencers try to position themselves as

experts by rhetorical means and specifically selected con-

tent. The goal is to increase the total engagement on the ac-

count. On the other hand, the majority of observed

communication was intended to increase the personal ap-

peal (of the influencer) in the eyes of the followers. The in-

fluencer consciously intended to create or increase

perceived similarity between her/him and her/his followers,

as well as perceived familiarity and sympathy. Table 3 gives

an overview of the objectives and techniques used.

Embedded trademarks, both in images and in image

captions, are declared to be a personal preference irre-

spective of any labelling.

Influencers present brands or products and share their

advantages and/or their personal affinity for them. At no

time, however, they address the underlying business

model, which is therefore not discernible to followers.

Personal goals pursued by influencers in the context of

communication on diet and exercise should be validated

or verified by subsequent research.

Communicative effects

In order to illustrate the effects of communicated con-

tent and identified communication techniques, we have

analysed the data used so far, as well as the entire com-

munication threads of the selected 27 cases (n < 1000).

We divided the comments into nine categories and

assigned them to three different comment types. Both

categories and types can be differentiated according to

intensity (frequency) and degree of personal reference

(proximity between influencer and follower).

Type 1 (knowledge transfer) includes the four categor-

ies criticism, recommendation to friends, answers to

questions and questions about image content. Type 2

(benevolence) covers the categories respect/praise,

compliment for appearance/outfit/figure/body, general

compliments without image reference as well as the cat-

egory approval/recognition/thanks (Fig. 2). Comments

with the most characters and strongest references are

aimed at the personal identification of followers (type 3)

with the influencer and include the categories personal

comparison and motivation/inspiration. Followers reveal

very intimate details about their personal circumstances

and express trust and perceived familiarity. They deliber-

ately ask influencers who are perceived as friends for

advice, react promptly to the incentives used by influen-

cers and take their recommendations seriously. In this

context, a possible upward comparison with bench-

marks, perceived as unattainable, can lead to dissatisfac-

tion. On the other hand, social comparison may increase

the intrinsic motivation of followers, thus having a posi-

tive effect on the process of self-improvement in terms

of physical activity and eating habits.

Communicative process

By using carefully designed images and targeted commu-

nication techniques, influencers gain the trust and

friendship of their followers in order to strengthen their

own brand identity through maximum credibility. At the

Table 3 Communication goals and techniques

Generating revenue

Positioning of advertising Increasing attractiveness & trustworthiness

Positioning
as expert

Generating
commitment

Similarity Familiarity Sympathy

Sharing
expert
information

Activation
by an asking
a question

Representing
socially
accepted
attitude

Creating
intimacy by
retelling
experiences
in the form of
diary entries

Presenting
positive
support
through
motivating
statements

Showcasing
personal
experience

Activation
through self-
promotion

Answering a
self-asked
question

Conveying
closeness
through
personal
address

Thanks and
approval by
direct
response to
comments
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Fig. 2 Communicative effects

Fig. 3 Communicative process
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same time, influencers equate cognitive health with the

achievement of a beauty ideal within Generation Z, that

includes visible muscles/curves and a low percentage of

body fat. Daily physical stimuli and a targeted and

planned diet lead to a visible shaping of one’s own body.

Achieving the propagated body ideal through external

optimization shall lead to perceived beauty. Bodies cre-

ated and shaped by control imply self-determination and

a fiction of mental health. This cognitive situation is rep-

resented by several codes as self-realization through the

experience of happiness.

Influencers in their role as brand ambassadors, adver-

tisers and cooperation partners, promote the chance to

achieve the ideal body goal described, along with mental

health and happiness, through the targeted consumption

of dietary supplements and sportswear. At the same

time, by pursuing and imitating the strategy to achieve

physical, social and cognitive goals, various human needs

are met (Fig. 3).

Discussion

Building a connection between external beauty and per-

ceived well-being, and thus mental health, is a direct ef-

fect of influencers’ health communication. Messages

imply that an ideal body image cannot be achieved with-

out following the given advice, which predominantly

pushes the consumption of presented goods. An alleged

dependence on happiness, contentment and beauty is

suggested: Only those who are beautiful can achieve

happiness. These implicit conclusions illustrate the need

for action to protect and positively accompany young

people in their psychological and physical development.

Understanding the extent to which communicated con-

tents contribute to the promotion or minimisation of

eating disorders, obesity or the development of new

mental diseases (e.g. orthorexia nervosa), will need fur-

ther quantitative and qualitative research.

Recent research shows that young women with low

self-esteem, depression, the urge for perfectionism and

being thin as an ideal of beauty are exactly those user

groups who feel more attracted to social networks in

order to experience confirmation and satisfy their per-

sonal need for security [40, 41].

Previous studies also provide helpful insight into the

use of social networks as a tool for positive change in

personal eating habits or body image. Social media chan-

nels are well suited as nudging tools with the aim of

changing behaviour. The more social media content pro-

motes identification, the more it is perceived as realistic.

By containing meaningful images and highlighting the

perceived parallels between sender and recipient, it has

the power to influence users and shift perception [9, 42].

Our results suggest that nutrition and movement con-

tent is received at a higher rate than the integrated

advertising message. Products presented are commented

on or scrutinised to a relatively negligible extent. The

focus of observable reactions is on the person and per-

sonality of the influencer. Her (or his) figure and cloth-

ing, physical assets, and life story/history, are of special

interest to followers. Our findings support results of pre-

vious research and call attention to Instagram’s effects

on health behaviour [43, 44]. Propagating esteem for

one’s own person, especially through influencers, may

offer an innovative way of counteracting the negative ef-

fects that social media has on the contentedness of

young women.

Limitations

There are some limitations to content analysis of Insta-

gram-based data. Abbreviations, neologisms, mixed lan-

guages and an incomplete syntax characterize online

conversations [45]. This prevents automatic content

analysis by programs or may lead to misinterpretations.

Furthermore, there is no way to verify the accuracy of

the user information. Instagram users may change their

location, choose a different language, or provide incor-

rect information (e.g. their age) [46]. The absolute num-

bers of followers, likes and comments must also be

assessed as critical; a high interaction rate and large

coverage increase the market value of an influencer [34].

For this reason, different strategies can be used to artifi-

cially increase key figures and supposed popularity

(ibid.). So-called fake followers (also known as ghost fol-

lowers) can be purchased from third-party providers

(ibid.). In addition, it is possible to manipulate the num-

ber of likes and comments with the help of automated

chat bots (ibid.).

Chances and risks

Social media and particularly the accounts of influencers

create a relevant environment for young people. They

satisfy needs by establishing intimate relationships and

do not only influence buying behaviour, but also social

behaviour. By minimizing divergence losses and maxi-

mizing viral distribution of content, influencers create

the ability to implement and deliver health-promoting

programmes directly through their social media chan-

nels. Social media campaigns that leverage the inter-

active strengths of social networking sites have the

potential to affect the beliefs and attitudes of the target

audience. Regulatory issues such as the lack of informa-

tion transparency and accuracy, illustrate the risks and

challenges of non-campaign-driven health communica-

tion by an influencer on diet and exercise.

By using trusted communication techniques and a

presentation that is non-transparent (due to the omis-

sion of markings), it is a challenge for adolescents and

young adults to distinguish between commercial and
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personal statements. The influencer constitutes surrepti-

tious advertising by omitting advertising markings. From

a legal standpoint, there is widespread uncertainty about

the labelling requirements for commercial or editorial

contributions in social networks, in particular Instagram.

Current national laws and regulations have not been

adapted to fit the needs of digital communication and still

concentrate primarily on mass media such as television,

radio and simple websites. It is therefore necessary to es-

tablish guidelines from a political point of view or to har-

monise existing laws in order to increase the transparency

of information for both influencers and followers.

Conclusion

Specific ideals of body shape and the behaviour propa-

gated in order to achieve these ideals, as well as the shift

in authority and attachment figures of minors must be

taken into account when developing future strategies of

prevention and health promotion. This strategy will make

a more positive contribution to the improvement of public

health. The dynamics in the field of health communication

by influencers in social networks will continue to gain in

importance over the next few years. This is mainly due to

the targeted demand of predominantly underage users

and the high attractiveness of influencer marketing from a

commercial point of view.

In addition to regulatory issues, public health profes-

sionals, teachers, guardians and decision-makers need to

enhance their digital skills to provide minors with appro-

priate information. In the future, it will be important to

understand social media as a setting in which children

and young people learn, play, love, create and live accord-

ing to their own health logic. This platform should be uti-

lised in order to develop effective and sustainable health

promotion measures and prevention campaigns. The shift

in authority and attachment figures within Generation Z

outlined in this paper, as well as identified communication

techniques, can be used as a basis for targeted, group-ori-

ented campaign design in the context of future strategies.

In order to make a more positive contribution to public

health, it is important to protect minors from the dangers

of possible disorders while they are developing life-long

healthy eating and exercise behaviours.
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Additional file 1: Qualitative items for coding. Thirty eight coded items
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Abbreviations

API: Application Programming Interface; DB: Data base; e.g. : Exempli gratia,

for example; et al.: Et alii, and others; n: Sample size; SPSS: Statistical Package

for the Social Sciences; WHO: World Health Organization

Acknowledgements

Not applicable.

Authors’ contributions

KP analysed and interpreted the data regarding content, communication

techniques and reactions. KP performed the literature review, and was a

major contributor in writing the manuscript. SBJ has made important

contributions to the conception and design of the work. SBJ has substantively

revised the manuscript. Both authors read and have approved the submitted

version (and any substantially modified version that involves the author’s

contribution to the study). All authors have agreed both to be personally

accountable for their own contributions and to ensure that questions related to

the accuracy or integrity of any part of the work, even ones in which the author

was not personally involved, are appropriately investigated, resolved, and the

resolution documented in the literature.

Funding

The authors received no financial support for this research and writing of

this manuscript.

Availability of data and materials

The datasets used and/or analysed in the context of this study are available

from the corresponding author on reasonable request.

Ethics approval and consent to participate

The need for ethics approval is deemed unnecessary according to national

regulations, since only secondary data from open social media was analysed.

No human studies were carried out and only publicly accessible sources

were used. Personal or person-related content was collected, processed and

used for the purposes of opinion studies in accordance with §30a Para. 1

BDSG (Federal Data Protection Act). The need for consent is deemed un-

necessary according to national regulations in accordance with §30a Para. 2

BDSG, since collected data was rendered anonymous in such a way that the

identification of the data subject is no longer possible.

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

Received: 25 January 2019 Accepted: 26 July 2019

References

1. WHO. Preventing chronic diseases: A vital investment. WHO global report

2005. Available from: https://apps.who.int/iris/bitstream/handle/1

0665/43314/9241563001_eng.pdf?sequence=1&isAllowed=y.

2. Friedemann C, Heneghan C, Mahtani K, Thompson M, Perera R, Ward AM.

Cardiovascular disease risk in healthy children and its association with body

mass index: systematic review and meta-analysis. BMJ. 2012;345:e4759.

3. Eggers S, Remington PL, Ryan K, Nieto FJ, Peppard P, Malecki K. Obesity

prevalence and health consequences: findings from the survey of the

health of Wisconsin 2008-2013. Wisconsin Medical Society. 2016;115:238–43.

4. Paige SR, Stellefson M, Chaney BH, Chaney DJ, Alber JM, Chappell C, et al.

Examining the relationship between online social capital and eHealth

literacy: implications for Instagram use for chronic disease prevention

among college students. Am J Health Educ. 2017;48(4):264–77.

5. WHO. Facts and figures on childhood obesity 2017. Available from: https://

www.who.int/end-childhood-obesity/facts/en/.

6. Robert Koch Institute. Study on the health of children and adolescents in

Germany (KiGGS). J Health Monit. 2018;31(1):16–24.

7. Bull FC, Kreuter MW, Scharff DP. Effects of tailored, personalized and general

health messages on physical activity. Patient Educ Couns. 1999;36(2):181–92.

8. Green AM, Innes-Hughes C, Rissel C, Mitchell J, Milat AJ, Williams M, et al.

Codesign of the population health information management system to

measure reach and practice change of childhood obesity programs. Public

Health Res Pract. 2018;28(3):e2831822.

9. Perloff RM. Social media effects on young women’s body image concerns:

theoretical perspectives and an agenda for research. Sex Roles. 2014;71(11–

12):363–77.

Pilgrim and Bohnet-Joschko BMC Public Health         (2019) 19:1054 Page 8 of 9

https://doi.org/10.1186/s12889-019-7387-8
https://apps.who.int/iris/bitstream/handle/10665/43314/9241563001_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/43314/9241563001_eng.pdf?sequence=1&isAllowed=y
https://www.who.int/end-childhood-obesity/facts/en/
https://www.who.int/end-childhood-obesity/facts/en/


10. Rogers MA, Lemmen K, Kramer R, Mann J, Chopra V. Internet-

delivered health interventions that work: systematic review of meta-

analyses and evaluation of website availability. J Med Internet Res.

2017;19(3):e90.

11. Ahola Kohut S, LeBlanc C, O'leary K, McPherson A, McCarthy E, Nguyen C, et

al. The internet as a source of support for youth with chronic conditions: a

qualitative study. Child Care Health Dev. 2018;44(2):212–20.

12. Berg A. Children and youth in the digital world 2017. Available from:

https://www.bitkom.org/sites/default/files/2019-05/bitkom_pk-charts_

kinder_und_jugendliche_2019.pdf.

13. Watts DJ, Dodds PS. Influentials, networks, and public opinion formation. J

Consum Res. 2007;34(4):441–58.

14. Thomasius R. Whatsapp, Instagram and Co. - so addictive is social media.

2018 [Available from: http://www.sueddeutsche.de/digital/social-media-so-

suechtig-machen-whatsapp-instagram-und-co-1.3887285.

15. Hashoff. The most important social network for influencers 2017 [Available

from: https://de.slideshare.net/mobile/FilippPaster/hashoff-instagram-

dominates-influencer-marketing-report.

16. Instagram. Our Story 2018 [Available from: https://instagram-press.com/our-

story/.

17. Roth P. Official user numbers: Instagram in Germany and worldwide 2016.

Available from: https://www.google.de/amp/s/allfacebook.de/instagram/

instagram-nutzer-deutschland/amp.

18. Peeck S. Current Instagram user numbers Germany 2016. Available from:

https://www.crowdmedia.de/instagram-nutzerzahlen-deutschland/.

19. Federal Statistical Office. Statistical Yearbook 2017. 2017. Available from:

https://www.destatis.de/DE/Themen/Querschnitt/Jahrbuch/statistisches-

jahrbuch-2018-dl.pdf?__blob=publicationFile.

20. Halcomb EJ, Hickman L. Mixed methods research. Nursing Standard:

promoting excellence in nursing care. 2015;29(32):41–7.

21. Creswell JW, Plano Clark VL, Gutmann ML, Hanson WE. Advanced mixed

methods research designs. In: Tashakkori AM, Teddlie CB, editors. Handbook

of mixed methods in social and behavioral research. Thousand Oaks: Sage

Publications; 2003. p. 209–40.

22. Johnson RB, Onwuegbuzie AJ. Mixed methods research: a research

paradigm whose time has come. Educ Res. 2004;33(7):14–26.

23. Shannon CE. A mathematical theory of communication. Bell Syst Tech J.

1949;27(3):379–423.

24. Schulz von Thun F. Talking with one another: disturbances and clarifications:

psychology of interpersonal communication. Reinbek: Rowohlt; 1981.

25. Katz E, Lazarsfeld P. Personal influence, vol. 394. New York: Free Press; 1955. p.

659–741.

26. Festinger L. A theory of social comparison processes. Hum Relat. 1954;7(2):

117–40.

27. Rosenstock I. Why people use health services. Milbank Mem Fund Q. 1966;

44(2):94–127.

28. Bandura A. Self-efficacy: toward a unifying theory of behavioral change.

Psychol Rev. 1977;84(2):191.

29. Hovland CI, Janis IL, Kelley HH. Communication and persuasion;

psychological studies of opinion change. New Haven: Yale University Press;

1953.

30. Kamins MA. An investigation into the “match-up” hypothesis in celebrity

advertising: when beauty may be only skin deep. J Advert. 1990;19(1):4–13.

31. McGuire WJ. Attitudes and attitude change. In: Lindzey G, Aronson E,

editors. The handbook of social psychology. 2. 3 ed. New York: Random

House; 1985. p. 233–346.

32. McCracken G. Who is the celebrity endorser? Cultural foundations of the

endorsement process. J Consum Res. 1989;16(3):310–21.

33. Forcier MD. U.S. Patent No. 5,231,698. Washington: U.S. Patent and

Trademark Office; 1993.

34. Hu Y, Manikonda L, Kambhampati S. What we Instagram: a first analysis of

Instagram photo content and user types. In: Eighth international AAAI

conference on weblogs and social media. Tempe: Association for the

Advancement of Artificial Intelligence; 2014.

35. Influencer DB. About 2017 [Available from: https://pro.influencerdb.com/about/.

36. Top 100 HashTags on Instagram. https://www.instafollowers.co/blog/100-

top-instagram-hashtags.

37. Teddlie C, Yu F. Mixed methods sampling: a typology with examples. J

Mixed Methods Res. 2007;1(1):77–100.

38. Lamnek S. Qualitative Sozialforschung band 3. Weinheim: Beltz Psychologie

Verlags Union; 1995.

39. Mayring P. Einführung in die qualitative Sozialforschung: Eine Anleitung zu

qualitativem Denken. Weinheim: Beltz Psychologie Verlags Union; 1990.

40. Murray K, Rieger E, Byrne D. A longitudinal investigation of the mediating

role of self-esteem and body importance in the relationship between stress

and body dissatisfaction in adolescent females and males. Body Image.

2013;10(4):544–51.

41. Noser A, Zeigler-Hill V. Investing in the ideal: does objectified body

consciousness mediate the association between appearance contingent

self-worth and appearance self-esteem in women? Body Image. 2014;11(2):

119–25.

42. Van Laer T, De Ruyter K, Visconti LM, Wetzels M. The extended

transportation-imagery model: a meta-analysis of the antecedents and

consequences of consumers' narrative transportation. J Consum Res. 2013;

40(5):797–817.

43. Cohen R, Newton-John T, Slater A. The relationship between Facebook and

Instagram appearance-focused activities and body image concerns in

young women. Body Image. 2017;23:183–7.

44. Turner PG, Lefevre CE. Instagram use is linked to increased symptoms of

orthorexia nervosa. Eat Weight Disord. 2017;22(2):277–84.

45. Bifet A, Frank E. Sentiment knowledge discovery in twitter streaming data:

International conference on discovery science. Berlin: Springer; 2010. p. 1–15.

46. Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new

dimension of health care: systematic review of the uses, benefits, and

limitations of social media for health communication. J Med Internet Res.

2013;15(4):e85.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in

published maps and institutional affiliations.

Pilgrim and Bohnet-Joschko BMC Public Health         (2019) 19:1054 Page 9 of 9

https://www.bitkom.org/sites/default/files/2019-05/bitkom_pk-charts_kinder_und_jugendliche_2019.pdf
https://www.bitkom.org/sites/default/files/2019-05/bitkom_pk-charts_kinder_und_jugendliche_2019.pdf
http://www.sueddeutsche.de/digital/social-media-so-suechtig-machen-whatsapp-instagram-und-co-1.3887285
http://www.sueddeutsche.de/digital/social-media-so-suechtig-machen-whatsapp-instagram-und-co-1.3887285
https://de.slideshare.net/mobile/FilippPaster/hashoff-instagram-dominates-influencer-marketing-report
https://de.slideshare.net/mobile/FilippPaster/hashoff-instagram-dominates-influencer-marketing-report
https://instagram-press.com/our-story/
https://instagram-press.com/our-story/
https://www.google.de/amp/s/allfacebook.de/instagram/instagram-nutzer-deutschland/amp
https://www.google.de/amp/s/allfacebook.de/instagram/instagram-nutzer-deutschland/amp
https://www.crowdmedia.de/instagram-nutzerzahlen-deutschland/
https://www.destatis.de/DE/Themen/Querschnitt/Jahrbuch/statistisches-jahrbuch-2018-dl.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Querschnitt/Jahrbuch/statistisches-jahrbuch-2018-dl.pdf?__blob=publicationFile
https://pro.influencerdb.com/about/
https://www.instafollowers.co/blog/100-top-instagram-hashtags
https://www.instafollowers.co/blog/100-top-instagram-hashtags

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Materials
	Sample

	Results
	Communicated content
	Communication techniques
	Communicative effects
	Communicative process

	Discussion
	Limitations
	Chances and risks

	Conclusion
	Additional file
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

